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(57) [Abstract] 

[Problem] It is possible, furthermore to decrease moisture in am 
monia toextremity in under room temperatiire condition it is 
possible to enlarge space velocity, theremoval method of moisture 
in ammonia where at same time moisture removal ratio (removed 
amount of moisture for packing of per unit weight. ) issupenor 
and that equipment is offered are designated as object. 

[Means of Solution] Ammonia which includes moisture of trace a 
mount contacting with themixture which substantially makes BaO 
unit or BaO main under theroom temperature condition, it 
removes moisture in ammonia to below quantification hmit (5 
ppb ) As equipment for this, ideally, above-mentioned packing 
those whichinstall purifier which has with column and filtermedia 
which arefilled in ammonia line are used. 
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[Claim(s)] 

[Claim 1] Ammonia 
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T?fc4*#l±2ppm - 0.5 ppm (SOOppb ) SST'fcS 
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frTlC3ppm ©7K»*«t?7^ : E-7*y^*-^4i:tt 
K^itSCtUcfcy, 7V^=7*0)*»*2Oppb *iS 



tantially underthe room temperature condition, it designates that 
it contacts with mixture \ 1 makesthe BaO unit or BaO main as 
feature, removal method of moisture in the ammonia. 

[Claim 2] Installing purifier which has with BaO unit or mixture w 
hich makesthe BaO main column and filter media which is filled, in 
ammonia line,the removal apparatus of water in ammonia which 
becomes. 

[Description of the Invention] 



[Technological Field of Invention] This invention from ammonia 
which includes water of trace amount, issomething regarding 
method which removes water to extremity. In addition it is 
something regarding equipment for that. 

[0002] 

[Prior Art] Regarding field in particular semiconductor industry w 
hich use high purity ammonia, light emitting diode of compound 
semiconductor and in order to obtain insulating film of nitrided 
filmutilization, we consume ammonia as nitrogen source in large 
scale, as forthe consumed amount yearly there is a increase 
tendency. 

[0003] By way, moisture as impurity which is included in ammoni 
a theoxygen atom which is included in water molecule being plasma 
reaction process, forms oxideof Si, becomes cause which causes 
yield reduction of device. Therefore, as for moisture 
concentration in ammonia which is used it is requiredthat it is a 
possible limit low level. 

[0004] As water removal method in industrial ammonia productio 
n process, method which does distillative removal and, There is 
a adsorptive elimination method which uses molecular sieves, 
high purity ammonia is produced by all companies respective 
method , but moisturewhere shipping and inspection value of 
ammonia purity is 99.999 % or higher generally, is impurity isthe 
2 ppm to 0.5 ppm (500 ppb ) extent. Refining is assured by 
Prior Art to this extent of namely,. 

[0005] Heating getter alloy which consists o£Zr^VLJ^^ 
ratine whichexceeds 300 °C under, inert- gas; after- activating, 
confi'cfinll^fEelimo^ in temperatoejpre ferably 100 ° C 
extent) under 150 °C, method which decreases the water in 
ammonia to 20 ppb extent is shown in Japan Une^camined Patent 
Publication Hei 4 - 292413 disclosure . Because as for adopting 
temperature of 100 °C extent, this temperature pre-ventsthe 
disassembly of ammonia satisfactory to be low and has activity 
forthe impurity removal in extent which is enough. Regarding 
Working Example of invention of this disclosure, water in 
ammoniahas been decreased to under 20 ppb ammonia which 
includes thewater of 3 ppm under temperature co ndition of 1 00 
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[0006] 

7K»^^SIi2ppm - 0. 5 ppm (5 0 Oppb ) ?IgT?fc& 



[0007] *JHB#6©«ltl=**tli, 7fr»0>*tt£7 

5 ppb ) aTi=*-e(fc*r*cfct*^ 
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[0 0 0 9] Cfl£?ftffjm~£l>-C S3 
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°C by contacting with th^tter alloy. 
[0006] 

[Problems to be Solved by the Invention] It is not easy widely kno 
wn sort, ammonia affinity of water tobe large very, to remove 
moisture of trace amount from ammonia. As expressed on, water 
content in product of all companies which is marketedpresently as 
high purity ammonia is 2 ppm to 0.5 ppm (500 ppb ) extent, it 
is desired, but in case of mefurther making high performance of 
semiconductor furthermore that two-digit extent water content is 
decreased. 

[0007] In examination of these inventors we depend, commercial 
high purity ammonia molecular sieves which is a usual means of 
water removal you adopt themethod which adsorptive elimination 
is done making use of column which is filled, There was a limit 
that at place where SV(space velocity) is small hasdiscovered fact 
that moisture in ammonia is removed to belowthe detection limit 
(5 ppb ) , from industrially viewpoint with low SV in addition to 
being theproblem in practical, removed amount of moisture for 
packing of per unit weight,in other words moisture removal ratio, 
ammonia itself in order coadsorption to do is small. 

[0008]. Method which uses getter alloy which is stated in Japan Un 
examined Patent Publication Hei 4 - 292413 disclosure , 
becausethe H2O in H + and O 2 " in order to pull out chemical 
reaction capacitywhich dissocative adsorption is done, heating 
means of 100 °G extent usual it has needed,is restriction in 
application to site. In addition it is insufficient in moisture level 
(for example 5 ppb or less) which recently is requiredwith 
semiconductor industry depending upon this method. 

[0009] As for this invention, it is possible, furthermore to decreas 
e moisture inthe ammonia to extremity in under this kind of 
background, in under room temperature conditionit is possible to 
enlarge space velocity, it is something which designatesthe 
removal method of moisture in ammonia where at same time 
moisture removal ratio (removed amount of moisture for packing 
of per unit weight ) is superior , and equipment for that is 
offered as object. 



[0 0 10] 

P4a*frTI=, BaOJUKfcliBaOttttiSS 

[0 0 1 1] *fc**Wffl7>^=7*»*»»l»*tt1t 
It, BaO***fcliBaO*-±fct , 4?S***3t«Lfc 

[0012] 



[0010] 

[Means to Solve the Problems] Removal method of moisture in a 
mmonia of this invention, ammonia whichincludes moisture of 
trace amount, substantially under room temperature condition, 
issomething which designates that it contacts with iruxture which 
makesthe BaO unit or BaO main as feature. 

[001 1] In addition removal apparatus of water in ajnmonia of this 
inventioninstalling purifier which has with BaO unit or mixture 
which makesthe BaO main column and filter media which is filled, 
in ammonia line,is something which becomes. 

[0012] 
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*VtU<* BaOii&fbA'J^ cao(ig£<fc*;uv 

[00 1 3] 7kWfr£K&tte&-7y*-7tLX\t, N 
H3 |jBiS^99.999%ia±T'. 7K^^*^5PPm ~ 0. 1 p 
pm (1 OOppb ) S&li2ppm - 0. 5 ppm ( 5 0 O 

ppb ) fIS^rtii5(7)^S7>^-7^?iSiCfflLNbtl5 

/rirxfJl Oppm flg$T'T'fc*ili) , RBE£**xT#tt 
ft«*H***<* ***** 



[00-1 4] fcSMifcLTtt. (a) B a 0***fcf4<b) 
Tli, ttlccaOfc<»«£ftA<S5T-fcy ? C(7)i:^c0;g 

[0 0 15] 7K»!^*3a^^bl±> ±B<a) roi:i:Ba 

o *jm*-cjhi** z t u\> corns. 

fc±tS(b) 0)*ai^B aO*CaOfclS-ICS^L-Cffl^ 

CaO<DAV>$H^i:«fe l JiSWB°tt5 

< mm **i«o c a o-o)^T*t,*»o5»5Si±prBfer-ft 

s v<D±(B^(S^±l=*5J fc »**A < ft<* : *o * z 

cBao^so^ juhbi set L < («R 



[0 0 16] Ba 0#(**fd4BaO*±fc*4&£ttl4 
JSS$T*20-5 OirniflSirl-SCtA^t^^ dWLfc 



[00 1 7] JbIB5£iI^$5tiILfc*7Ai:^-<;u^>r 



[Embodiment of executic. )invention] Below this invention is e 
xplained in detail. As for BaO with barium oxide, as for CaO it is 
a calcium oxide. 

[0013] NH3 purity being 99.999 % or higher as ammonia which b 
' ecomes water removal object, the5 ppm to 0.1 ppm(100ppb 
) extent and usually commercial high purity ammonia of 2 ppm 
to 0.5 ppm (500 ppb ) extent it can use forideal water content, 
water content being many in comparison with above-mentioned 
range, it doesnot become inconvenient, but (If it is to a for 
example 10 ppm extent, ), exceeding limit, other impuritythere 
. to be many fact that water content becomes many, because itlacks 
aptitude as in first place high purity ammonia, there is 
restrictionfrom aspect. In addition water content being less in 
comparison with above-mentionedrange, it does not become 
■ inconvenient, but generally it is difficulty bring that kind of low 
water content. 

[0014] As packing, it can use mixture which makes (a) BaO unit 6 
r (b) BaO main. There being a (b) of the latter, mixture of 
especially CaOis important, as for ratio of BaO which is occupied 
in mixtureof this time it is desirable to be a 50 mole% or greater, 
shape of packing, powder and granule , may be molded article or 
otheiwhichever. 

[001 5] Like above-mentioned (a) it is most desirable from moist 
ure removal efficiency^ use BaO with unit. In this case, it is 
possible to use, as powder to use it ispossible as granule and 
molded article. In addition like above-mentioned (b) mixing BaO 
to theCaO and uniform, when it uses, it becomes easy, to make 
granuleand molded article, with binder effect of CaO is utilized 
furthermore themoisture removal effect of CaO without 
wastefulness. Furthermore even only CaO removal of moisture 
ispossible, but in addition to fact that upper limit of SV islow, 
moisture removal ratio becomes low. In order to show 
characteristic capacity of this invention, above-mentioned way 
the50 mole% or greater preferably it is requested then that.it 
mixes BaO. 

[0016] Mixture which makes BaO unit or BaO main is used with th 
estate which is filled in column. As for size and packed height of 
column, there is many a thingwhich with for example internal 
diameter is made 20 to 50 mm extent with 1 to 3 inch extent and 
packed height.it is not necessary, but always inside this kind of 
range to be. Especially when making large flowrate 
correspondence, you-do not adhere toabove-mentioned range. 
Furthermore with later mentioned Working Example, in order to 
seekthe breakdown time, packed height it is made small making 
use of column ofintentionally small diameter. 

[0017] Purifier which has with column and filter media which are f 
illed isinstalled above-mentioned packing in suitable site of the 
ammonia line. As for ammonia which it supplies there is many a 
thing which is madethe gas, but it does not become inconvenient 
even with liquid. Following to this invention, after removing 
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[0 0 18] SV 1 300hr"Sl 

±, l OOOOhr" 1 ^ * 61=1*1 0 0 000hr"'ja± 

[0019] ajsftfriiss $'>®»se>*» 
xi*\fct\> 

[0 0 2 0] 7>^-7*<7)7K^t^* 
*EftHff"Cft6 5 PP b &.Tlz*X'Vli&-t&ZttfX'£& 

o -tc*r«)*>tf7<c*»ftat*s***i.<c^ 

[00 2 1] (flsJB) *»WI=fi^TI*, 7>*-7fcl* 
fc©£ffll.\ 7K»4Ba (OH) 2 fcLTflHS 1 *"**^ 
TbOBaOtHz OfcfrfcOTBa (0 H ) 2 ^©E«I4* 
7*T»*»*<ll»Hi*Jh-5 = t < « 



[0 0 2 2] C<0J:5i=*«?HI=*-3r7^=7*'Ba 
[0023] 

[0024] B1IWWHK1) ©MOT? 



moisture in ammonia,fr -rmore it is possible also to install t 
purifier of miniature oft. similar structure on branched pipe part ■ 
of downstream for safety. Furthermore also can liquefaction 
ammonia adopt method which throwsthe above-mentioned 
packing to container which is filled other than themethod which 
uses column, depending upon in case. 

[0018] It can set SV optionally, but 1300 hr' 1 or more and 1000 
0 hr' 1 or more .furthermore as, 100000 hr' 1 or more, setting, 
regarding to this invention, moisture removal ratio which is „ , 
superior is acquired * 

[00 1 9] Temperature condition makes room temperature, but not t / 
o be a meaning, of excluding someheatinprid cooling, substantially 
under room temperature condition itjhould havedone. 

[0020] According to this tavenj&rffwater content in ammonia ca 
n be removed to the5 ppb or less which is a quantification limit. 
In this case, if, it is below goal water content in application 
which severe waterdecrease to over there is not required, flow is 
made many in, the filled amount can be decreased. 

[0021] [Action] Regarding to this invention, it does not react with 
ammonia completely,the trapping have tried to do making use of 
those which make BaOwhich can absorb only moisture necessary, 
with moisture as theBa(OH)2 . hydroxide which it occurs this 
way is solid, at same timereaction to Ba(OH)2 from BaO and H2O 
is irreversible reaction. Because of that, moisture are not times 
when it re-is discharged inthe ammonia which moisture is removed 
is not a possibility resoiling ofdoing ammonia after moisture 
removal without either being polluted inaddition by reaction 
substance and by-product , 

[0022] This way following to this invention, just contacts with mi 
xture whichmakes BaO unit or BaO main (Furthermore with under 
room temperature condition), moisture in ammonia toextremity 
to be decreased ammonia, setting SV highly, thereis also a benefit 
that that moisture removal effect which is superior is maintained. 

[0023] 

[Working Example(s)] Listing execution example next, furthermo 
re you explain this invention. 

[0024] [Structure of equipment] Figure 1 is front view of purifier ( 
1 ), part is shown with cross section. Figure 2 is flowchart of 
water removal equipment which installs purifier (1 ) of theFigure 1. 



[0025] si*. (1) i4««*TfftoT, *9ao»> 

, ?U7<;U$(1bK tjyZPO^ (1e) v 3t«tt0d>* 
Ifgllde), (1e)frbte£o 

[0 0 2 6] (2) ttTV^-TUfcUrfflTV^ 

-77tiV<, (3) 147^=7 5^ VCfcSo (4) 14* » 



[0025] In Figure 1, (1) being a purifier, consists of column (la), 
theprefilter(lb), main filter (1c), packing (Id) and mounting 
section (le), (le). 

[0026] In Figure 2, as for (2) with ammonia gas cylinder as amm 
onia source, (3) is ammonia line. As for (4) , details are 
abbreviated, but it is a analysis line of thewater in ammonia. 
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[00 27] <7K#01IE> gS* 07^^-7 *7K»fi 

s *07**l>>£GC-MS|::-t&tii-f5Cfc|r*yfT 
ofc„ SSIS#li5ppb T'fc-So 

[0 0 2 8] <7> : E-7*0)*»O^i> 
£1601] 1 

7.-r>L/^ (SUS316) ■C'-Ctfc*7A(1a)|=3ta 
81 (1d) £ LT 0t»{*tt<D B a O *3&B LfcH 1 ©«»S<1 
) |r, *#SflA<2ppn tWT^-TMUBaO 





60 ml/min 




2 ppm 




1/4 inch 




2 mm 




BaO#;fc (0. 0S2g) 


S V 


120.000 hr H 


L V 


6. 73 cm/sec 








5 ppb BIT 



[0 0 2 9] HJS0U2 





550 ml/min 




2 ppm 




3/8 inch 




6 rnn 




B-aOtt* (0.481g) 


S V 


120.000 hr" 1 . 


L V 


20.2 cm/sec 








5 ppb JUT 



[0 0 3 0] §UE#|3 

L-cm&m-'&tiLit-B a o- c a oa** 



, ') 

[0027] [Measurement of water] Measurement of moisture concent 
ration in equipment outlet ammonia converted moisture to 
acetylenewith carbide , did by detecting acetylene with GC - MS . 
quantification limit is 5 ppb . 

[0028] Removal of water in ammonia. 

Working Example 1 

BaO of powder as filler (Id) it contacted with BaO thepurifier (1) 
of Figure 1 which is filled, in column (la) which it is possiblewith 
stainless steel (SUS316) through ammonia where moisture 
concentration is 2 ppm . condition made below-mentioned sort. 

* ammonia flow 60 ml/min 

* inlet moisture concentration 2 ppm 

* column nominal diameter 1/4 inch 

* packed height 2 mm 

* packing and filled amount BaO powder (0^2g) > V»i/' 

*SV 120,000 hr' 1 £V ~~ ^fi~ZZ*~- CY* ' } 

*LV 6.73 cm/sec '..v. . . , 

* temperature room temperature i)P k: 1 x 

t - < 

* outlet moisture concentration 5 ppb or less 
[0029] Working Example 2 

Besides below-mentioned condition is adopted Working Example 1 
was repeated. 

* ammonia flow 550 ml/min 

* inlet moisture concentration 2 ppm 

* column nominal diameter 3/8 inch 

* packed height 6 mm 

* packing and filled amount BaO powder (0.48 Ig) 

* SV 120,000 hr" 1 

* LV 20.2 cm/sec 

* temperature room temperature 

* outlet moisture concentration 5 ppb or less 
[0030] Working Example 3 

Besides below-mentioned condition is adopted marring use of BaO - 
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(BaO : 5 0^ (73. 2 wt%) * C? ' 5 0^%(2 

- y V^E— 7 aft 60 ml/min 

• AP7k#iftS 1 PPm 

• *5AP?tXS 3/8 inch 
-ft*** 7nm 

Jfefllft BaO-CaOil^ (0. 266g) 



S V 
L V 



11.300 hr* 1 
2. 20 cm/sec 

5 ppb &>T 



[003 1] tt|fc«1 ~3 
7MS-13X (tbtt«3) *aO*2(Dftfr* 



[0032] <*#fi*t;e»> *tt«i~3^)ftfrB* 

*38 2i::5tr 0 

[0 0 3 3] 

«1] 



CaO mixture (BaO:50ir^.% (73.2 wt%)and CaO:50mole% 
(26.8 wt%)) which grai kg is done to granule as water removal , 
agent, Working Example 1 wasrepeated. 

* ammonia flow 60 ml/min 

* inlet moisture concentration 1 ppm 

* column nominal diameter 3/8 inch 

* packed height 7 mm 

* packing and filled amount BaO - CaO mixture (0.266g) 



* SV 
*LV 



11,300 hr" 1 
2.20 cm/sec 



* temperature room temperature 

* outlet moisture concentration 5 ppb or less 
[0031] Comparative Example 1 to 3 

As water removal agent, making use of CaO granule (Comparative 
Example 1), molecular sieves MS - 3A(Comparative Example 2) 
and molecular sieves MS - 13X(Comparative Example 3),besides 
condition of later mentioned Table 2 is adopted Working Example 
Iwas repeated. 

[0032] [Condition and result] Condition and result of Working Ex 
ample 1 to 3 are shown in Table 1. In addition condition and 
result of Comparative Example 1 to 3 are shown in Table 2. 

[0033] 
[Table 1] 



CaO 

ftH^lSS (g) 

266 



mm\ i mmsm 2 m 



BaO 



0. 052 



*-5AP?tXft (inch) 1/4 



BaO 



0. 481 



3/8 



Ba0+ 



3/8 



rking Example 3 
Packing types 



Working Example 1 Working Example 2 Wo 
BaO BaO BaO-+ CaO 



Packing weight (g) 0.052 0.481 0.266 
Column nominal diameter (inch) 1/4 3/8 3/8 



ftSSicF Gmi)'. 



Packed height (mm) 



NH3 3SES (ml/min) 



60 



550 



60 



NH3 flow (ml/min) 60 550 60 



SV (hr" 1 ) 



120000 



120000 



1130 



SVOir" 1 ) 120000 120000 11300 
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* 0 



20 



L V (cm/sec) 

aa <°c) 

a 
a 

AQ*#fiS (ppm) 

SPTK^SS (ppb) 
<5 

$&@B#Psl (hr) 
7KfrP£im (mg) 



55 



8 



[0034] 
[*2] • 



} 

6. 73 20. 2 



&lt:5 



64 



Ong/g) 7.12 



<5 



64 



7. 06 



535 



0.370 3.394 1. 



LV (cm/sec) 6.73 20.2 2.20 



Temperature (°C) room temperature room temp 

erature room temperature 



Inlet moisture concentration (ppm) 2 



1 



Outlet moisture concentration (ppb) < 5 < 5 < 5 

Breakdown time (hr) 64 64 535 

Amount of moisture removed (mg) 0.370 3.394 1.5 

5 

Moisture removal ratio (mg/g) 7.12 7.06 5.8 

[0034] /J- 
[Table 2] 



\tm\^ \tm\2 it® 

CaO IYIS-3A MS- 

0.1593 0.0914 0.0 

±^UnXS^ (inch) 1/4 1/4 1/4 



13X 

ftttttftfc (g) 
992 



ftME* dim) 



10 



NH3 SS (ml/min) 60 



SV (hr" 1 ) 



L V (cm/sec) 



73 



(°C) 



6.73 



S3 



AP7K»aa (ppm) 1 



10 



60 



10 



60 



Comparative Example 1 Comparative Example 
2 Comparative Example 3 



Packing types 



CaO MS-3A MS-13X 



Packing weight, (g) ai 593 °- 0914 0 0992 

/" 

Column nominal diameter (inch) 1/4 1/4 1/4 

/ 

Packed height (mm) 10 10 10 
MH3 flow (ml/min) 60 60 60 



24300 24300 2430 SV (hr' 1 ) 24300 24300 24300 



6.73 6. LV (cm/sec) 6.73 6.73 6.73 



g?;* j| Temperature (°C) room temperature room temp 

erature room temperature 



Inlet moisture concentration (ppm) 1 



1 
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UiP7k5J*K Cppb) & 1 1 ; 5 '<5 
&lt:5 



Outlet moisture conce. 



;on (ppb) <5 <5 <5 



fiftififtlS! (hr) 



112 



41.5 24. 



Breakdown time (hr) 112 41.5 24.5 



0668 
676 



0. 370 3. 394 



Amount of moisture removed (mg) 
668 



0.370 



3.394 0.0 



2.03 



1.29 



[003 5] (flMff) Si £S2£0mtfr6tH&frtt 

rn§/g»«*fiJS^-t©im«-ea^Ba)ic»L, &mnz&^ 

l^TISU -2 0*51=120. 000 hr" , i:^#< LT 



[003 e] mmm* 

SAL, *»»S*fTofco ft*S*l«BSttTBa)ay 



300 ml 
1 ppm 

BaOtO* (1.0g) 



• 5 ppb BIT 

[003 7] 

TI'STO ffi$£l±6Ci:7f><T-#, Lfri2P«1iI£ (SV 
!/*=7*T?*»3WlftBl*<t4Ci:*ati:<. £*:7^ 



[00 3 8] got, BaO#**fcltBaO*4fc+« 



Moisture removal ratio (mg/g) 2.0 31.29 0.676 

[0035] [Analysis] As been clear even from contrast with Table 1 a 
nd Table 2, vis-a-vis being a6 to 7 mg/g packing extent regarding 
Working Example concerning moisture removal ratio, It is a 2 
mg/g packing extent or less than that regarding Comparative 
Example, it understands that themoisture removal ratio in case of 
Working Example is large markedly. In addition, concerning SV, 
like Working Example 1 to 2 120,000 hr* 1 enlarging,it 
understands that it does not have fluctuation in moisture removal 
ratio. 

[0036] Working Example 4 

After gas substitution doing inside of autoclave which it is possible 
withthe stainless steel with purified nitrogen of moisture 
concentration 1 ppb or less, trace after throwing theBaO of 
powder, liquefaction ammonia of moisture known concentration 
it was filled, after 3 0 minagitating, from liquid phase part 
introduced to vaporizer with siphon, didthe water content 
measurement . condition and result were below-mentioned sort. 

* ammonia volume (liquid) 300 ml 

* moisture concentration (calculation as gas) . 1 ppm 

* packing and filled amount BaO powder (l.Og) 

* temperature room temperature 

* outlet moisture concentration (calculation as gas} 5 ppb or less 
[0037] 

[Effects of the Invention] Moisture in ammonia (To 5 ppb or less 
which is a quantification limit. ) it to be possible to extremity 
todecrease, according to this invention, in under room 
temperature condition. Furthermore it is possible to enlarge space 
velocity (SV), at same time themoisture removal ratio (removed 
amount of moisture for packing of per unit weigh.! ) is superior. 
In addition moisture are not times when it re-is discharged in 
thearnmonia, is not a possibility resoiling of doing ammonia after 
themoisture removal in addition reaction substanc© of ammonia, 
depending upon by-product. 

[0038] Therefore, just installs purifier which has with BaO unit or 
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themixture which makes n - O main column and filter media which 
isfilled, is possible fact tl. . igh performance semiconductor 
product is created efficiently tothe ammonia line. In addition, if 
ammonia which passes large type purifier of large, 
fiowratecorrespondence is stored with clean tank, stability of high 
purity ammonia supplybecomes possible even with flow of factory 
scale. 



(1) (1a)-*^ix, (ib)-^u^<;u$, (1c) 

-*-f V^fiU*. (1d> (1e)-tt¥», (2) - 

7V^E~73B, (3) (4) -tf^-f 



[Brief Explanation of the Drawing(s)] 

[Figure 1] It is a front view of purifier (1) , part is shown with cros 
s section. 

[Figure 2] It is a flowchart of water removal equipment which inst 
alls purifier (1) of Figure 1. 

[Explanation of Reference Signs in Drawings] 

(1) ... purifier, (la).., column , (lb)... prefilter , (lc)... mainfil 
ter,(ld)... packing, (le)... mounting section and (2) ... 
ammonia source , (3) ... ammonia line , (4) ... analysis line 



II] 



[Figure 1] 




Id la lc 



Vzccum 




12] 



[Figure 2] 
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